Aminoglycoside antibiotics affect hippocampal LTP: a comparative study with the N-type calcium antagonist omega-conotoxin-GVIA.
The in vitro activity of N-type calcium antagonists such as omega-conotoxin-GVIA and the aminoglycoside antibiotics neomycin and streptomycin was studied in rat hippocampal slices. The effects of the drugs were tested on basal CA1 synaptic transmission and on the hippocampal long-term potentiation (LTP) induced by tetanic electrical stimulation and by increasing (4mM) the calcium concentration. Omega-conotoxin-GVIA, neomycin and streptomycin were able to significantly reduce the amplitude of the CA1 population spike at 1 microM, 0.5 mM and 1 mM, respectively. In addition, the drugs affected the induction and maintenance of the CA1 tetanic and calcium-induced LTP at concentrations which did not modify the magnitude of the control CA1 population spike. Omega-conotoxin-GVIA (0.5 microM), neomycin (0.3 mM) and streptomycin (0.7 mM) perfused for 60 min, before inducing LTP, prevented the subsequent increase of the CA1 population spike in all the experiments. The same concentrations of these drugs perfused for 60-min after a previously established LTP significantly reduced the amplitude of the CA1 population spike. The results promote a role for the N-type calcium channels and for the release of neurotransmitters in both the induction and the maintenance of hippocampal LTP.